Relationship between hydroxypyruvate and the production of oxalate in vitro.
Chicken liver lactate dehydrogenase (L-lactate:NAD+ oxidoreductase, EC1.1.1.27) catalyses the reversible reduction reaction of hydroxypyruvate to L-glycerate. It also catalyses the oxidation reaction of the hydrated form of glyoxylate to oxalate and the reduction of the non-hydrated form of glyoxylate to oxalate and the reduction of the non-hydrated form to glycolate. At pH 8, these latter two reactions are coupled. The coupled system equilibrium is attained when the NAD+/NADH ratio is greater than unity. Hydroxypyruvate binds to the enzyme at the same site as the pyruvate. When there are substances with greater affinity to this site in the reaction medium and their concentration is very high, hydroxypyruvate binds to the enzyme at the L-lactate site. In vitro and with purified preparation of lactate dehydrogenase, hydroxypyruvate stimulates the production of oxalate from glyoxylate-hydrated form and from NAD; the effect is due to the fact that hydroxypyruvate prevents the binding of non-hydrated form of glyoxylate to the lactate dehydrogenase in the pyruvate binding site. At pH 8, THE L-glycerate stimulates the production of glycolate from glyoxylate-non-hydrated form and NADH since hydroxypyruvate prevents the binding of glyoxylate-hydrated form to the enzyme